The rapidly growing level of urbanisation and automobilization in large cities as well as nearby towns, townships and villages increases the environmental pollution and noise that in turn negatively influence environmental quality and the health of residents. In order to reduce the negative influence on the environment especially in large cities, a great number of countries are planning to fully or partially stop using/restrict the use of vehicles in city centres by developing and creating pedestrian zones. Although pedestrian zones in large Lithuanian cities (Vilnius, Kaunas and Klaipėda) are partially isolated from vehicle traffic, the noise in such zones exceeds and the pollution reaches the highest permissible limits, which may be surpassed due to the increasing automobilization during rush hours or larger events. Having carried out the research, it was determined that it is vital to pay more attention to the factors of environmental protection, especially in the pedestrian zones located in Kaunas and Klaipėda cities. Therefore, in order to improve environmental quality based on the analysis of the current situation and the expert opinion, it is important to ban or partially restrict (at least on weekends) car traffic in adjacent streets as well as the pedestrian zones themselves.
INTRODUCTION
The increasing number of residents in large cities and frequently nearby towns, townships or villages results in the increased road traffic intensity which influences the growth of environmental pollution and noise, in turn worsening the climate and people's health in residential areas (Vardoulakis et al., 2015; Shathy, Reza, 2016) . In order to stop the negative influence on environment, public health problems and taking into account social and economic issues, in 2001 the European Commission approved the Sustainable Development Strategy, that was renewed in 2006 and whose main goal is to stop climate change and its influence on the environment and society. Thus, all EU member-states are obliged to reduce the exhaust of greenhouse gas, protect public health and increase social inclusion, i.e. community spirit and citizenship, by 2020 (EU Council, 2006) . The White Paper on Transport, approved by the European Commission on 28 March 2011, indicates that the EU member-states should halve the use of conventionally fuelled cars in urban transport by 2030 and phase them out in cities by 2050. Based on the foregoing, a great number of cities are already planning to ban or partially restrict the use of private vehicles in the cities:
Oslo is going to implement these measures by 2019, Madrid by 2020 and Hamburg by 2034. Banning/restricting the use of cars in city centres is planned in other cities, including Paris, Helsinki, Brussels, Milan, Dublin and Kopenhagen , therefore pedestrian zones are being created and developed (Mueller et al., 2016) . The allocation of streets to pedestrians improves environmental quality (reduces noise, climate change, air pollution) (Pratt et al., 2012; Ferrer, Ruiz, 2017) and public health (related to the increased physical activity, i.e. walking, riding a bicycle, etc.) (Reiner et The development of pedestrian zones is mentioned in the National Progress Programme for Lithuania for the period 2014-2020 that indicates the importance of reducing air pollution by developing, improving/modernising public and bicycle transport infrastructure, pedestrian zones and public areas, thus encouraging and cultivating a healthy lifestyle to motivate economic growth and entrepreneurship (2014-2020 National Progress Programme for Lithuania). The National Strategy for Sustainable Development, that was renewed and approved on 16 September 2009, also states the importance of improving environmental quality, 'reducing the negative impact of vehicles on health and environment' (The National Strategy for Sustainable Development, 2010, p. 141).
Sustainable development is also mentioned in the Lithuanian Long-Term Development Strategy of the State. Although this document does not emphasise the importance of pedestrian zones, specifically such zones would help to implement some tasks indicated in the strategy, such as: to protect and foster cultural heritage providing possibilities for getting in touch with it; 'to expand possibilities for getting access to <…> history, culture, art' . When it comes to environmental aspects, the document focuses on the importance of development, the rational use, protection and re-creation of natural, cultural heritage, biological diversity resources. Taking into consideration the EU requirements, the importance of improving environmental quality is also indicated. The creation of jobs and the increase of employment are mentioned as social aspects, while the promotion of entrepreneurship, tourism, small and mediumsized businesses is mentioned as an economic factor (Lithuanian Long-Term Development Strategy of the State, 2002). It is important to emphasize the fact that pedestrian zones motivate a healthy lifestyle (walking, riding a bicycle positively affect health), boosts the attractiveness of cities, encourages community spirit and protects environment (due to banned/restricted vehicle traffic). Furthermore, pedestrian zones also encourage economic growth and help preserve cultural heritage (Diciunaite-Rauktiene et al., 2018).
The aim of this article is to evaluate the environmental protection factors of the pedestrian zones in large Lithuanian cities and their significance.
Although the focal point of the article is the pedestrian zones of large Lithuanian cities, the research results may be topical to towns, townships and villages, especially those that are in close proximity to large cities, since currently Lithuania, as many other countries, faces quite an intensive development of suburban territories, characterised by the increase of the number of residents, built-up territories and road traffic intensity, which, as indicated before, influences the growth of environmental pollution and noise.
METHODS AND CONDITIONS
The research object is the pedestrian zones in the Lithuanian large cities -Vilnius, Kaunas and Klaipėda.
Kaunas city has two main pedestrian zones, namely Laisvės Avenue and the Old Town. Laisvės Avenue is connected to the main street of the Old Town, i.e. Vilnius Street, creating the longest pedestrian zone in the Eastern Europe (Andriuke vičiū tė et al., 2015). The main pedestrian zones in Vilnius are Gediminas Avenue and the Old Town, while in Klaipėda the main pedestrian zone is the Old Town.
In order to determine the significance of the environmental protection factors of pedestrian zones situated in large Lithuanian cities in the period of September-October 2017, 140 experts, who were categorised into seven groups (20 experts in each group), i.e. environmentalists, territory planners, landscape architects, cultural heritage protection specialists, architects-urbanists, business people and economists, were surveyed.
The respondents evaluated the significance of factors in the five-level Likert scale, where 1 is insignificant, 2 is partially insignificant, 3 is significant, 4 is very significant and 5 is exceptionally significant.
The data obtained during the research were calculated by using the Statistical Package for Social Sciences (SPSS) software. The following nonparametric research methods were applied:
-The Kruskal-Wallis test was applied to compare the ratio/interval and the ordinal variable in three or more independent samples; -The Mann-Whitney test was used to determine the differences between two populations when the compared variable is either an ordinal or a ratio/interval, when the conditions of the use of a parametric factor are not fulfilled (this factor is analogous to the t-factor of independent samples).
-To determine the significance of the variable probability distribution between several dependent samples Friedman and Wilcoxon tests were used. The Wilcoxon test was applied to two independent samples taking into account the size and sign of the differences between two measurements. This factor is analogous to the MannWhitney factor for comparing two dependent samples. Therefore, in order to determine the difference of the significance of environmental, economic and social factors in main and Old Town pedestrian zones of different cities, Wilcoxon (when comparing the significance of factors in two cities or two zones) and Friedman (when comparing the significance of factors in three cities or zones) tests were used.
RESULTS AND DISCUSSION
Having surveyed 140 experts, it was determined that 99% of experts worked in their field of expertise, while their work time was categorised into the following groups by their expertise: 16% of experts had up to 5 years of experience, 44% from 5 to 10 years of experience, while the remaining 40% had more than 10 years of experience.
As stated by all the experts, environmental factors are highly important to pedestrian zones. However, having applied the Kruskal-Wallis test, it was determined that the evaluation of the significance of factors by the expert groups was different (p < 0.05). For instance, the importance of environmental protection factors for pedestrian zones received the highest evaluation by cultural heritage protection specialists and environmentalists (Table 1) . Having analysed the evaluations of experts working in their field of expertise and having applied the Kruskal-Wallis test, it was determined that there are no significant differences among the evaluations of experts (p > 0.05), which means that experts evaluated the significance of environmental factors irrespective of their work experience.
Having compared the evaluations of the significance of main pedestrian zones in Kaunas and Vilnius cities (Laisvės Avenue in Kaunas and Gediminas Avenue in Vilnius) ( Table 2 ) and having applied the pair Wilcoxon test, it was determined that the experts found the clean environment of Gediminas Avenue and Laisvės Avenue more significant, however the evaluations of pedestrian zones did not differ significantly.
While having compared the Old Town zones in Vilnius, Kaunas and Klaipėda and having applied the Friedman test, it was determined that the evaluations of the pedestrian zones in these three Old Towns differ significantly in terms of noise (A1), air pollution (A2) and clean environment (A4) ( Table 3) .
As stated by the experts, all the environmental protection factors are more significant in the Klaipėda Old Town (including noise, pollution, presence of trees and green zones and clean environment). All the indicated factors are more significant in the pedestrian zones of Kaunas Old Town rather than in the pedestrian zones of Vilnius Old Town.
In order to determine what old towns were evaluated quite differently by experts, the Wilcoxon test was applied to the evaluations of the old towns in the three largest cities with a significant Kruskal-Wallis factor (Table 4) . The presented results show that clean environment (A4) is least significant for the Vilnius Old Town zone, while the reduction of noise is significant for the Klaipėda Old Town.
Car traffic is the most dominant source of pollution and noise (Guerreiro et al., 2014) . Although the main pedestrian zones of Lithuanian cities are partially isolated from traffic, in the Kaunas city pedestrian zones, i.e. Laisvės Avenue, some parts of the Old Town and the adjacent streets, the noise level is 65-70 dBA, whereas the level of 55dBA at daytime is considered to be above the limit (European Environment Agency, 2014) (Fig. 1) .
The situation is similar in the Vilnius Old Town and Gediminas Avenue, except for the fact that here the noise level reaches 70-74 dBA not only in the adjacent streets, but also in Gediminas Avenue that is the main pedestrian zone of Vilnius. In the Klaipėda Old Town, the noise level in most streets reaches the limit of 65-69 dBA, and even exceeds 70-74 dBA in the main roads (Fig. 2) .
The analysis of the data on the level of air pollution in the pedestrian zones of Kaunas, Vilnius and Klaipėda provided by the Environmental Protection Agency showed that even though NO 2 and benzo(a)pyrene air pollution did not exceed the limit, the highest permissible limit was reached. The fine particulate matter (PM 10 and PM 2.5) concentration reached the highest permissible limits in the pedestrian zones of Kaunas and Klaipėda. Meanwhile, in the Old Town of Vilnius, the average daily concentration of the particulate matter PM 10 exceeded the daily limit value of 27 days a year in 2016 (Environmental Protection Agency).
The overview of the situation of the pedestrian zones of major Lithuanian cities requires a more detailed analysis. It can be argued that air pollution and noise produced by cars is a relevant issue not only in cities but also in pedestrian zones as noise produced by cars exceeds permissible limits, and increasing car pollution during rush hours or big events can also reach pedestrian zones, therefore it is necessary to take measures for the reduction of air pollution and noise, thus improving the overall environmental quality of the city. What is more, the level of automobilization keeps increasing, and even though there is no considerable air pollution in the analysed pedestrian zones (the maximum permissible limit is not yet exceeded but the rates are close to this limit), the problem may become very urgent. Taking into consideration the fact that air pollution may reach pedestrian zones from the adjacent streets, and that noise produced by cars exceeds the permissible limits, it would be expedient for municipalities of cities to consider restriction of car traffic or its full ban in the adjacent streets. Although this is not an easy decision and it is likely that there will be public dissatisfaction, car ban in the cities is being implemented in most countries (as mentioned before, in Oslo by 2019, in Madrid by 2020, in Hamburg by 2034 as well as similar initiatives in Brussels, Paris, Milan, Dublin, Helsinki, Copenhagen and many others). What is more, it is also important in the implementation of the White Paper on Transport that EU member-states should halve the use of conventionally fuelled cars in urban transport by 2030 and phase them out in cities by 2050. Therefore, car traffic ban, or at least its partial limit (on weekends) in the adjacent and . What is more, car ban/restriction does not only help to improve the quality of the environment, but also to protect the health of city residents.
If car traffic is restricted or banned, it is important to properly develop the accessibility of pedestrian zones by public transport. To reach this goal, it is important to draw attention to the data of urban residents survey, indicating the reasons why they do not use public transport. The Kaunas City General Plan states that the residents of Kaunas city evaluate public transport by 3.1 points (on a five-point scale), arguing that old vehicles cause a low driving quality and speed, and their schedule is not satisfactory (Kaunas City General Plan, 2013-2023). According to the data of the survey of Vilnius residents carried out on 22 May 2017, most residents of Vilnius (48.1%) tend to use cars rather than public transport (only 22.1% of the respondents use it). In addition to this, the rates of walking, reaching destination by foot, have also decreased significantly. 26.3% of surveyed Vilnius residents claimed that they were not satisfied with public transport because it is uncomfortable and slow, although even 76.5% of respondents believe that the quality of public transport services has improved within 5 years. In general, only 27% of respondents are satisfied with the quality of public transport services. The review of sustainable urban mobility planning in Klaipėda city (2017) indicated that according to the survey of Klaipėda city residents carried out in May-June of 2017, the quality of public transport was rated by 3.69 points (on a five-point scale). It was found that 35% of residents prefer cars, 29% prefer reaching destination on foot and the same number of residents (29%) choose public transport, while bike as a means of transport is preferred by 4%. During all surveys respondents indicated that the use Vilnius Klaipėda of public transport would be encouraged by a more frequent schedule, more affordable prices and a better accessibility of stops.
CONCLUSIONS
All the environmental protection factors, i.e. air pollution, clean environment, presence of green zones and trees, are exceptionally important to the pedestrian zones, however the separate evaluation of the significance of each environmental protection factor differs slightly. The experts believe that clean environment is more significant to the pedestrian zones in Kaunas Laisvės Avenue and Vilnius Gediminas Avenue. While such environmental protection factors as clean environment, noise and pollution caused by cars as well as the presence of green zones and trees are equally significant to the pedestrian zones in the Klaipėda and Kaunas Old Towns.
The analysis of the current situation of environmental factors, namely vehicle noise and pollution, indicated that it is important to pay a great attention to the improvement of environmental quality in the pedestrian zones of large Lithuanian cities, since in the pedestrian zones of Kaunas city, such as Laisvės Avenue and some places of the Old Town, the noise level reaches 65-70 dBA, in the Vilnius Old Town and Gediminas Avenue the noise level even reaches 70-74 dBA not only in adjacent streets but also in Gediminas Avenue, which is the main pedestrian zone in Vilnius city, and in the majority of Klaipėda Old Town streets the noise level reaches 65-69 dBA, and even 70-74 dBA by the main roads.
Air pollution (NO 2 , benzo(a)pyrene, particulate matter) in the Kaunas, Vilnius and Klaipėda pedestrian zones does not exceed permissible limits, however the highest permissible limit is reached. The fine particulate matter (PM 10 and PM 2.5) concentration also reached the highest permissible limits in the Kaunas and Klaipėda pedestrian zones. Meanwhile, in the Old Town of Vilnius, the average daily concentration of the particulate matter PM 10 exceeded the daily limit value of 27 days a year in 2016.
Therefore, in order to improve environmental quality based on the analysis of the current situation and the expert opinion, it is important to ban or partially restrict (at least on weekends) car traffic in adjacent streets as well as the pedestrian zones themselves.
